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Fig. 4 
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Fig. 10 
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TRANSLAMINAR FACET AUGMENTATION 
AND FLEXIBLE SPINAL STABILIZATION 

TECHNICAL FIELD 

The present invention is related to spinal stabilization 
devices. More particularly, the present invention relates to an 
apparatus and method for addressing back pain in the verte 
brae While providing joint stabilization. 

BACKGROUND 

The spinal column is a highly complex system of bones and 
connective tissues that provides support for the body and 
protects the delicate spinal cord and nerves. The spinal col 
umn includes a series of vertebrae stacked one on top of the 

other, each vertebral body including an inner or central por 
tion of relatively Weak cancellous bone and an outer portion 
of relatively strong cortical bone. Situated betWeen each ver 
tebral body is an intervertebral disc that cushions and damp 
ens compressive forces experienced by the spinal column. A 
vertebral canal containing the spinal cord and nerves is 
located behind the vertebral bodies. 

The bones and connective tissue of an adult human spinal 
column consists of more than 20 discrete bones coupled 
sequentially to one another by a tri-joint complex Which 
consist of an anterior disc and tWo posterior facet joints. The 
anterior discs of adjacent bones are cushioned by cartilage 
spacers referred to as intervertebral discs. These more than 20 
bones are anatomically categorized as being members of one 
of four classi?cations: cervical, thoracic, lumbar, or sacral. 
The cervical portion of the spine, Which comprises the top of 
the spine up to the base of the skull, includes the ?rst 7 
vertebrae. The intermediate 12 bones are the thoracic verte 
brae, and connect to the loWer spine comprising the 5 lumbar 
vertebrae. The base of the spine is the sacral bone (including 
the coccyx). The component bones of the cervical spine are 
generally smaller than those of the thoracic and lumbar spine. 
In spite of these complexities, the spine is a highly ?exible 
structure, capable of a high degree of curvature and tWist in 
nearly every direction. 
A feW parts of the spine include the pedicle, the laminar 

arch, the facet, the spinous process, the transverse process, the 
vertical canal and the vertebral body. The vertebral body is the 
cylinder- shaped Weight bearing- structure of the vertebra. The 
lamina are ?at plates on the outer Wall of the vertebral canal, 
Which is formed betWeen the vertebral body and the lamina 
and occupied by the spinal cord. The pedicle connects the 
lamina With the vertebral body. The spinous process pro 
trudes from the back of the vertebra such that muscles and 
ligaments can attach thereto. Finally, the transverse process 
sticks out the sides of each vertebra and are another place 
Where muscles and ligaments can attach to the spine. 

There are many types of spinal column disorders including 
scoliosis (abnormal lateral curvature of the spine), kyphosis 
(abnormal forWard curvature of the spine, usually in the tho 
racic spine), excess lordosis (abnormal backWard curvature 
of the spine, usually in the lumbar spine), spondylolisthesis 
(forWard displacement of one vertebra over another, usually 
in a lumbar or cervical spine) and other disorders caused by 
abnormalities, disease, or trauma, such as ruptured or slipped 
discs, degenerative disc disease, fractured vertebra, and the 
like. Patients that suffer from such conditions usually expe 
rience extreme and debilitating pain, as Well as diminished 
nerve function. These spinal disorders, pathologies, and inju 
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2 
ries limit the spine’s range of motion, or threaten the critical 
elements of the nervous system housed Within the spinal 
column. 
One of the most common surgical interventions today is 

arthrodesis, or spine fusion, of one or more motion segments. 
Clinical success varies considerably depending upon tech 
nique and indications. Consideration also must be given to the 
concomitant risks and complications. For example, it has 
been shoWn that spine fusion decreases function by limiting 
the range of motion for patients in ?exion, extension, rotation, 
and lateral bending. Furthermore, it has been shoWn that spine 
fusion creates increased stresses and, therefore, accelerated 
degeneration of adjacent non-fused segments. Also, the 
fusion device, Whether arti?cial or biological, may migrate 
out of the fusion site. 
A variety of devices and systems have been disclosed in the 

art that achieve spine fusion and immobilization by implant 
ing arti?cial assemblies in or on the spinal column. These 
assemblies may be classi?ed as anterior, posterior, or lateral 
implants. As the classi?cations suggest, anterior assemblies 
are coupled to the anterior portion of the spine, Which is the 
sequence of vertebral bodies. Anterior stabilization methods 
include full or partial disc replacements With rigidly shaped 
spacers that are appropriately sized for the disc space. Poste 
rior implants generally comprise pairs of rods that are aligned 
along the axis to be immobilized. The implants are attached to 
the spinal column by hooks coupled to the lamina or to the 
transverse processes or by screWs inserted through the 
pedicles. 

Other methods include ?exible spinal stabilization meth 
ods that do not result in complete spinal fusion. Posterior 
stabilization methods may include spinal immobilization uti 
lizing a pedicle screW and Wire system. Another ?exible pos 
terior stabilization method includes the DynesysTM system. 
The DynesysTM system alloWs spinal segments to be placed 
back into position and ?xed there While restricting, but not 
completely preventing, movement. Other systems are for the 
focused stabilization of particular areas of the vertebrae, such 
as the pedicles or facets. 

SUMMARY 

The present invention relates to a spinal stabilization sys 
tem that focuses on stabilizing an opposing pair of facet 
surfaces by using an anchor, screW, or post With a ?exible 
portion. The system maintains joint mobility While still pro 
viding stabilization. The ?exible mechanism may be a screW 
or other anchoring system With a spring, cable, cord, hinge, or 
other ?exible section, including combinations thereof, Which 
may effectively bridge the tWo opposing facet surfaces to 
provide increased stability. 
One embodiment of the present invention includes a facet 

implant for stabilizing a ?rst and a second adjacent vertebrae 
including a ?rst implant member positionable and attachable 
through a facet of the ?rst vertebra, a second implant member 
positionable and attachable through a facet of the second 
vertebra, Wherein the ?rst vertebra facet opposes the second 
vertebra facet, and an intermediate implant element betWeen 
the ?rst and second implant members positionable betWeen 
the ?rst and second vertebra facets that controls the relative 
movement betWeen the ?rst and second vertebrae. 
The present invention is also a system for stabilizing an 

opposing pair of facet surfaces including a facet implant for 
insertion betWeen an opposing pair of facet surfaces, the facet 
implant including an articulating surface and at least one 
?xation tab, the facet implant providing spacing and support 
to the opposing facet surfaces, a cord for insertion through the 
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opposing pair of facet surfaces and the facet implant, and at 
least one bone anchor for anchoring the cord to the spine. 

The present invention also includes a method of stabilizing 
a facet joint including drilling a receiving hole through an 
opposing pair of facet surfaces and inserting a facet implant 
into the receiving hole such that it extends through the oppos 
ing surfaces, the facet implant including an intermediate ele 
ment positioned betWeen the opposing facet surfaces for con 
trolling the relative movement of the pair of facet surfaces. 

The present invention is furthermore a method for stabiliZ 
ing a facet joint including securing together tWo opposing 
facet surfaces of a facet joint With a screW, the screW including 
a distal element, a proximal element, and an intermediate 
portion, the intermediate portion positionable and attachable 
betWeen the tWo opposing facet surfaces and providing 
improved structural stability to the facet j oint but to also alloW 
for movement of the facet surfaces in relation to one another, 
the screW extending through a portion of the lamina and the 
transverse process. 

Yet another embodiment is an apparatus for stabiliZing a 
?rst and a second adjacent vertebra including a screW includ 
ing a proximal element, a distal element, and an intermediate 
portion, the proximal element and the distal element includ 
ing external screW threads and connected by the intermediate 
portion such that the proximal element and the distal element 
may move relative to each other, the screW placed through a 
lamina of a spine, through a pair of opposing facet surfaces of 
a facet joint, and into the transverse process, the intermediate 
portion positioned betWeen the opposing pair of facet sur 
faces of the facet joint. 

While multiple embodiments are disclosed, still other 
embodiments of the present invention Will become apparent 
to those skilled in the art from the folloWing detailed descrip 
tion that shoWs and describes illustrative embodiments of the 
invention. As Will be realiZed, the invention is capable of 
modi?cations in various obvious aspects, all Without depart 
ing from the spirit and scope of the present invention. Accord 
ingly, the draWings and detailed description are to be regarded 
as illustrative in nature and not restrictive. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 illustrates a facet implant of the present invention 
including tWo cannulated screW shafts connected by a 
polyaxial head. 

FIG. 2 illustrates the facet implant of FIG. 1 inserted into 
the spine. 

FIG. 3 illustrates a facet implant device of the present 
invention including tWo cannulated screW bodies connected 
by a coiled spring. 

FIG. 4 illustrates a facet implant device of the present 
invention including tWo screW bodies connected by a cord. 

FIG. 5 illustrates an alternative embodiment of the present 
invention including a cord placed through the opposing sur 
faces of one facet, through the lamina in a transverse direc 
tion, and secured to the spine. 

FIG. 6 illustrates an alternative embodiment of the present 
invention including a cord placed through the opposing facet 
surfaces of tWo facets and the lamina and secured to the spine. 

FIG. 7 illustrates the embodiment of FIG. 6 inserted With a 
facet implant spacer. 

FIG. 8 illustrates an introducer that ?ts in a lumen or 
channel of the facet implant of the present invention. 

FIG. 9 illustrates an alternative embodiment of the facet 
implant of FIG. 1. 

FIG. 10 illustrates another alternative embodiment of the 
facet implant of FIG. 1. 
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4 
FIG. 11 illustrates a top vieW of the facet implant of FIG. 

10. 
FIG. 12. illustrates a perspective vieW of another embodi 

ment of the facet implant of FIG. 1. 
FIG. 13 illustrates a side vieW of the facet implant of FIG. 

12 
FIG. 14 illustrates another side vieW of the facet implant of 

FIG. 12. 
FIG. 15 illustrates yet another side vieW of the facet 

implant of FIG. 12. 

DETAILED DESCRIPTION 

The present invention teaches an apparatus and method for 
stabiliZing a facet joint 18 of the spine. One aspect of the 
present invention is the insertion of screWs through the lami 
nar arch of the vertebral bone and through tWo opposing facet 
surfaces 24 and 26 to stabiliZe the facet joint 18. The facet 
joint 18 is not ?xedly froZen by insertion of the screW, but 
instead the facet joint 18 is ?exibly and movably anchored 
because the screW or anchor includes a ?exible portion posi 
tioned betWeen the facet surfaces 24 and 26. The present 
invention helps to stabiliZe ?exion, extension, rotation, and 
lateral bending. StabiliZing the spine includes limiting the 
movement of the spine a desired amount but preferably not 
including complete immobiliZation. In general, one goal of 
the present invention may be to stabiliZe the spine but to retain 
the capability of the spine for many degrees of movement. 

FIG. 1 illustrates one embodiment. A facet implant 22 for 
placement through tWo opposing facet surfaces 24 and 26 of 
the selected facet joint 18 includes a distal element 28, a 
proximal element 30, an intermediate portion 32a and a head 
34. The intermediate portion 32a connects the distal element 
28 and the proximal element 30 (Which may also be refer 
enced as the loWer and upper ends or distal body and proximal 
body, respectively) and alloWs for relative motion or move 
ment of the distal element 28 relative to the proximal element 
30. The distal element 28 and the proximal element 30 are not 
necessarily the same length. The facet implant 22 may be 
placed so that the intermediate portion 32a is disposed 
betWeen the facet surfaces 24 and 26. The screW 22 may also 
be a?ixed through a portion of the lamina 27 and extend a 
desired distance into the transverse process 29. The head 34 is 
a?ixed to a top portion of the proximal element 30 and 
includes a ?xation interface 36. The ?xation interface 36 may 
be any kind of screW, such as ?at, phillips, hex, or any stan 
dard or custom interface means. The facet implant 22 may be 
any kind of facet implant 22 including a screW, bolt, shaft, bar, 
doWel, fastener, peg, pin, pipe, rivet, rod, spike, stake, and 
staple. The facet implant 22 may also be other mechanical 
bodies for securing the facet surfaces 24 and 26, such as a 
post, but the term “screW 22” Will be used herein to generally 
represent the use of any securing means. 
The distal element 28 and proximal element 30 of screW 22 

both include external threads 31 such that screW 22 may be 
secured to the bone of the spine. Any type of thread variation 
knoWn in the art may be used. The proximal element 30 and 
the distal element 28 may be made of any material knoWn in 
the art to be useful for making biomedical screWs, such as, but 
not limited to, stainless steel, titanium, and other alloys. Also 
incorporated into the screWs 22 may be various biomedical 
plastics, polymers, elastomers, carbon ?bers, DacronTM, 
polytetra?uorethylene, etc. 
The intermediate portion 3211 provides means for ?exibly 

connecting the distal element 28 to the proximal element 30. 
Because the entire screW 22 is not a solid shaft, screW 22 
alloWs for stabiliZed enhancement of the opposing facet 24 








